remains limited. In this study we quantify bacterial functional diversity in the phyllosphere of 17 23 tree species in a diverse neotropical forest using metagenomic shotgun sequencing. We ask how 24 hosts drive the functional composition of phyllosphere communities and their turnover across 25 tree species, using host functional traits and phylogeny. We compare functional predictions 26 inferred from 16S gene sequencing with functions estimated from metagenomic shotgun 27 sequencing. 28 
Results

29
Neotropical tree phyllosphere communities are dominated by functions related to the annotations from the same samples through metagenomic shotgun sequencing, especially for 39 finer-scale functional annotations. 40 
Conclusions
41
Functional profiling based on metagenomic shotgun sequencing offers evidence for the 42 presence of a core functional microbiome across phyllosphere communities of neotropical trees. 43 While functional turnover across phyllosphere communities is relatively small, the association 44 between microbial functions and leaf trait gradients among host species supports a significant 45 role for plant hosts as selective filters on phyllosphere community assembly. This interpretation 46 is supported by the presence of phylogenetic signal for the microbial traits driving inter- 
Background
61
The phyllosphere -the aerial surfaces of plants including leaves -is a widespread 62 microbial habitat that hosts a diversity of microorganisms that play key roles in plant ecology 63 and evolution [1] . Phyllosphere microbes play key roles in plant health [2, 3] diversity with a refinement of the taxonomic scale utilized (Table 1) Table 2 ). The filtering signal was slightly stronger 153 for the microbial taxa than for the microbial functions (Table 2) . The functional predictions generated from annotation of inferred functions from 16S 251 sequences were broadly comparable to those obtained through shotgun metagenomic sequencing 252 at broad functional levels (e.g. Tier 2 functions), but at finer levels (Tier 3 and functional genes) 253 there were numerous discrepancies in the relative abundance of functions inferred using these 254 different approaches. 
